I'l.4-RES- SNGL- A-FI LLSPI LL SI NGLE RESERVO R REGULATI ON OPERATI ON
SCHEME FI LL AND SPI LL

Description

Schenme FILLSPILL allows the reservoir to pass inflow nmeet nininmm
downstream flow requirenents or to fill until a specified poo
el evation is reached.

Inflow is passed if it is less than a specified limting discharge
(QLIM and greater than the mnimum fl ow required downstream The
limting discharge is inposed by the damfacilities or by the
reservoir operation rules. For a power damthe liniting discharge
woul d be the maxi num generation di scharge. For a non-power damthe
limting discharge would be the mninmumreservoir rel ease requirenent
or the maxi mum sl ui ce di scharge dependi ng on the reservoir operating
rules. When inflow exceeds the linmting discharge the pool is
allowed to fill until the specified pool elevation is reached. In
general the specified pool elevation would be at about 0.5 feet bel ow
the top of a closed gate (PASSEL) for a gated spillway and at the
spillway crest for an uncontrolled spillway (CREST). |If inflowis
not sufficient to neet m ni mum downstream flow requirenments the pool
el evation falls.

At the specified pool elevation the operation rules are to pass as
much i nfl ow as possible in order to keep the pool |evel down. Gates
or other facilities are assuned to be able to open or close as
required to pass inflow. Therefore this specified pool elevation is
named the pass inflow elevation (PASSEL). Inflow will be passed at
the pass inflow el evation until the maxi mum possi bl e di scharge
(QPASMX i s exceeded. QPASMX is the maxi mum possi bl e discharge
capacity through fully open gates and other facilities of a damwhile
pool is at the specified elevation. Wen inflow exceeds the maxi mum
possi bl e discharge QPASMX routing over the spillway is required.

Met hods of routing are given in the SPILLWAY Schene.

First the reservoir storage at the pass inflow el evation (SPASSI) is
determ ned fromthe storage versus el evation curve, V = v(H)

For a gated spillway:
SPASSI = V(PASSEL)
and for an uncontrolled spillway:
SPASSI = C(CREST)
The FILLSPILL Scherne involves 3 different processes:
1. FILL if V1 < SPASSI
2. PASS inflowif V1=SPASSI
3. SPILL if V1 > SPASSI

03/ 09/ 2004 I'1.4-RES- SNGL- A- FI LLSPI LL-1 rfs: 24ress_fillspill.wd



1. FILL if V1 < SPASSI

In this case the pool elevation is below the pass inflow el evation.
Under normal operation conditions the operation rule is to maintain a
m ni mum release as dictated by the power generation requirenent

and/ or the downstream m ni mrum flow requirenent. As the inflow
changes the operation rules can be shown in Figure 1. Keep in mnd
the pool elevation is below the pass inflow el evation.

Inflow will be passed by opening or closeing the turbine w cket gate
and/or the sluice gate if it is less than the limting discharge.

O herwi se the reservoir release is equal to the linmting discharge
and the reservoir is allowed to fill:

Q@M = AMNL (QIMQLIM
Q' = AMNL (Q,, QLI'M

In case inflow reduces to bel ow the m ni mum perm ssible flow the

m ni mumreservoir release will be maintained to satisfy the needs of
downstreamsites. The mininmumreservoir release may be power
generation di scharge (QGEN) or sluice discharge (QSLU CE) or both:

QOK = QGEN + QSLUI CE
QOM = AMAX1 (QOM , QOKM)
QO = AVAX1 (QO', QOK,)

It should be noted that QGEN + QSLU CE is linited by Q.M

The reservoir storage is then conputed fromthe continuity equation.
V, =V, + (M- QOM * data_tine_interval

If conmputed V, > SPASSI then the reservoir has reached the pass inflow
el evati on.

2. PASS inflow if V1=SPASSI

At the pass inflow elevation the ability to pass inflowis governed
by QPASMX. QPASMX is the maxi mum di scharge capacity through fully
open gates and other facilities of the dam QPASMX consi sts of

maxi mum spil |l way di scharge (SPILMX) and maxi mum nonspill way di scharge
(QLIM. |If power generation discharge is not effected by tail water
then SPILMAX at the pass inflow elevation is determ ned fromthe

spillway rating curve, QS=qs(H):

SPI LMX = qs( PASSEL)
and
QPASMX = SPI LMX + QLI M

I f power generation discharge is effected by tailwater then QPASMX is
determ ned directly fromthe total discharge versus pool elevation
curve. An iterative method is required to generate the total

di scharge versus pool elevation curve and is given in the SPILLWAY
Schene.
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Assunme the damis capable of passing inflowthen:
V, = SPASSI
QM = (V, - SPASSI) / data_time_interval + QM
QQ = Q,

If Q, > QPASSMX or QOM > QPASSMX then routing over spillway is
required. Methods of routing are given in the SPILLWAY Schene.

3. SPILL if V, > SPASSI

In general the dam operator will allow the pool storage to exceed
SPASSI wi thout routing if the follow ng conditions are net:

Q, Q, and QO < QPASMX

t hen

QOM = AMNL (QM QIM

QO = AMNL (Q,, QIM

V, =V, + (M- QOM * data_tine_interval

Ot herwi se routing over the spillway is required. Methods of routing
are given in the SPILLWAY Schene.
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Figure 1. (peration rules as inflow changes
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